Screening for breast cancer by mammography is increasing in frequency throughout the world. This is because findings from several studies, have shown that a reduction in mortality can be achieved (Verbeek et al., 1984; Shapiro et al., 1985; Tabar et al., 1985) , although the reduction has been less in some studies (Chamberlain et al., 1988; Roberts et al., 1990) . The key factors are considered to be the smaller size of screen-detected cancers and the lower frequency of nodal metastasis. However, there may be other factors since detailed pathological studies have shown that the carcinomas detected in prevalent screens are of a more favourable type and grade (Anderson et al., 1986 (Anderson et al., , 1991 .
One of the major problems in studying the biological nature of the small carcinomas detected by mammography has been the techniques and reagents which could be used to analyse formalin-fixed, paraffin-embedded tissue. The introduction of a wider range of antibodies applicable to fixed tissue and antigen retrieval methods, can overcome this. This study was concerned with examining carcinomas detected by mammography for various markers associated with different patterns of behaviour, e.g. oestrogen receptor, the presence of which is linked with better differentiation (Bruun Rasmussen et al., 1981) , and c-erbB-2 protein and p53, which are associated with more aggressive features (Walker et al., 1989 (Walker et al., , 1991 . The carcinomas were compared with a group of clinically presenting invasive carcinomas in age-matched patients with respect to oestrogen and progesterone receptor, the oestrogen-regulated protein pS2, cathepsin D, c-erbB-2, p53, proliferation as determined by prevalent screen and formed a consecutive series of carcinomas that were not clinically palpable. Fifty-eight had been excised after stereotactic localisation, 20 had been excised under ultrasound guidance and 29 had been excised using the mammographic findings as a guide. All patients had either axillary node sampling of 3-4 nodes (22 cases) or level 1 axillary dissection of 9-15 nodes (85 cases).
The control group comprised 70 carcinomas from patients aged between 50 and 67 years who had undergone surgery between 1985 and 1990 and for whom all marker data were available. None of these patients had been screened.
Tissues
All tissues were fixed in 4% formaldehyde in saline for 18 h.
After slicing, selected blocks were processed through graded alcohols and xylene to paraffin wax. Following review of haematoxylin and eosin-stained sections a representative block was chosen for further study.
Histology
The carcinomas were reported according to the Royal College of Pathologists working party guidelines (1990) . Infiltrating ductal carcinomas were graded using the modified Bloom and Richardson system (Elston and Ellis, 1991 There was no relationship between ER H-score and MIBI index for the mammographially detected group, using the mean score of 11.6 as the cut-off point. Thirty eight per cent (13/34) of the carcinomas with H-scores greater than 200 had a MIBI index greater than the mean and 31% (22/70) of carcinomas with H-scores between 50 and 200 had a MIBI index greater than the mean (Table IV) . T'he majority of carcinomas with high score and higher proliferation rates were moderately differentiated. , 1986 , 1991 Cowan et al., 1991; Klemi et al., 1992) . The present study has considered a large number of factors and has confirmed that carcinomas which are detected by mammography differ biologically from carcinomas which present clinically.
The carcinomas studied formed a conscutive series of invasive implpable tumours. Eighty-nine per cent were 15 mm or less in size, and only 6.5% showed evidence of tastasis. This latter finding is similar to the finding of Ells et al. (1993) The oestrogen-regulated protein pS2 has a good correlation with ER, both in immunoassays (Foekens et al., 1990) and in immunohistochemical studies Thor et al., 1992 (1990) found cathepsin D, as determined immunohistochemistry, to be associated with a better prognosis. The critical factor may well be the cathepsin D in macrophages, which will be measured in immunoassays of tumour homogenates, but can be assessed separately using immunochemistry (Walker et al., 1994) .
The finding of a lower incidence of p53 and c-erbB-2 in the mammographically detected group compared than in the control group is not surprsing since they are associated with poorer differentiation and lack of oestrogen receptor (Walker et al., 1989 (Walker et al., , 1991 Allred et al., 1992; Poller et al., 1992; Barnes et al., 1993) .
The Ki-67 antigen is expressed by cells in the cell cycle (Gerdes et al., 1984) . Immunodetection can provide a useful guide to the proliferative status of a carcinoma. The overall mean index of the mammographically detected carcinomas was lower than that of the control group, which is similar to the findings of Klemi et al. (1992) (1992) proposed that dedifferentiation occurs with increasing size, but the evidence for this is circumstantial. In the present study there were carcinomas 10 mm and less which were moderately and poorly differentiated with no evidence of tubular structures, and no features to suggest a possible onrgin from a tubular carcinoma. It is therefore more likely that breast carcinomas have several different lines of development and progression, with a proportion of impalpable carcinomas undergoing dedifferentiation with time.
